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 MODIS atmosphere productsMODIS atmosphere products
–– Contents and changes in Collection 5Contents and changes in Collection 5
–– Examples from Aqua (Examples from Aqua (Collection 5Collection 5))

 Cloud fractionCloud fraction
 Cloud top propertiesCloud top properties
 Cloud optical & microphysical propertiesCloud optical & microphysical properties

»» UncertaintiesUncertainties
»» Multilayer flagMultilayer flag

 Aerosol propertiesAerosol properties
»» Deep blue algorithm for desert surfacesDeep blue algorithm for desert surfaces

 Water vaporWater vapor
 Zonal cross sectionsZonal cross sections

–– Probability density functions (Probability density functions (Collection 4Collection 4))
 Collection 5Collection 5

–– Processing scheduleProcessing schedule



Gridded Level-3 Joint Atmosphere ProductsGridded Level-3 Joint Atmosphere Products
(M. D. King, S. Platnick, P. A. Hubanks (M. D. King, S. Platnick, P. A. Hubanks –– NASA GSFC) NASA GSFC)

 Daily, 8-day, and monthly products (97, 255, 255 MB)Daily, 8-day, and monthly products (97, 255, 255 MB)
–– 20-25% of the size of these products in Collection 420-25% of the size of these products in Collection 4
–– Files contain more SDSs, but are stored with Files contain more SDSs, but are stored with internal hdf compressioninternal hdf compression

 1° 1° ××1° equal angle grid1° equal angle grid
 StatisticsStatistics

–– Mean, standard deviation, minimum, maximumMean, standard deviation, minimum, maximum
–– QA mean, QA standard deviationQA mean, QA standard deviation
–– Cloud fraction, pixel countsCloud fraction, pixel counts
–– Log mean, log standard deviation (useful for cloud inhomogeneity studies)Log mean, log standard deviation (useful for cloud inhomogeneity studies)
–– Mean uncertainty, QA mean uncertaintyMean uncertainty, QA mean uncertainty
–– Marginal probability density functions for cloud propertiesMarginal probability density functions for cloud properties

 Histogram counts, confidence histogramsHistogram counts, confidence histograms
–– Joint probability density functionsJoint probability density functions

 Joint histograms between various cloud properties (e.g., cloud optical thicknessJoint histograms between various cloud properties (e.g., cloud optical thickness
vs vs cloud top pressure)cloud top pressure)



Daily Global (08_D3) statistics fromDaily Global (08_D3) statistics from
Cloud (06_L2)Cloud (06_L2)

–– Cloud Optical PropertiesCloud Optical Properties
 Primary RetrievalPrimary Retrieval

Collection 5 UpdatesCollection 5 Updates

DeletedDeleted
RenamedRenamed
AddedAdded

Full details atFull details at
modis-atmosmodis-atmos.gsfc.nasa.gov.gsfc.nasa.gov



Monthly Mean Cloud FractionMonthly Mean Cloud Fraction
(S. A. Ackerman, R. A. Frey et al. (S. A. Ackerman, R. A. Frey et al. ––  UnivUniv. Wisconsin). Wisconsin)

April 2005 (April 2005 (Collection 5Collection 5))
AquaAqua



Zonal Mean Cloud FractionZonal Mean Cloud Fraction
(S. A. Ackerman, R. A. Frey et al. (S. A. Ackerman, R. A. Frey et al. ––  UnivUniv. Wisconsin). Wisconsin)

April 2005 (April 2005 (Collection 5Collection 5)) AquaAqua



Time Series of Cloud Fraction during the DaytimeTime Series of Cloud Fraction during the Daytime
(M. D. King, S. Platnick et al. (M. D. King, S. Platnick et al. –– NASA GSFC) NASA GSFC)

July 2002 - July 2004July 2002 - July 2004



Monthly Mean Cloud Top PropertiesMonthly Mean Cloud Top Properties
(W. P. Menzel, R. A.(W. P. Menzel, R. A.  Frey et al. Frey et al. –– NOAA,  NOAA, UnivUniv. Wisconsin). Wisconsin)

April 2005 (April 2005 (Collection 5Collection 5))
AquaAqua



Zonal Mean Cloud Top PressureZonal Mean Cloud Top Pressure
(W. P. Menzel, R. A.(W. P. Menzel, R. A.  Frey et al. Frey et al. –– NOAA,  NOAA, UnivUniv. Wisconsin). Wisconsin)

April 2005 (April 2005 (Collection 5Collection 5)) AquaAqua



Monthly Mean Cloud Fraction by PhaseMonthly Mean Cloud Fraction by Phase
(M. D. King, S. Platnick et al. (M. D. King, S. Platnick et al. –– NASA GSFC) NASA GSFC)

July 2006 (July 2006 (Collection 5Collection 5))
TerraTerra



Monthly Mean Cloud Optical ThicknessMonthly Mean Cloud Optical Thickness
(M. D. King, S. Platnick et al. (M. D. King, S. Platnick et al. –– NASA GSFC) NASA GSFC)

April 2005 (April 2005 (Collection 5Collection 5))
Aqua Aqua ((QA MeanQA Mean))



Zonal Mean Cloud Optical ThicknessZonal Mean Cloud Optical Thickness
(M. D. King, S. Platnick et al. (M. D. King, S. Platnick et al. –– NASA GSFC) NASA GSFC)

April 2005 (April 2005 (Collection 5Collection 5)) AquaAqua



Monthly Mean Cloud Effective RadiusMonthly Mean Cloud Effective Radius
(M. D. King, S. Platnick et al. (M. D. King, S. Platnick et al. –– NASA GSFC) NASA GSFC)

April 2005 (April 2005 (Collection 5Collection 5))
Aqua Aqua ((QA MeanQA Mean))



Zonal Mean Cloud Effective RadiusZonal Mean Cloud Effective Radius
(M. D. King, S. Platnick et al. (M. D. King, S. Platnick et al. –– NASA GSFC) NASA GSFC)

April 2005 (April 2005 (Collection 5Collection 5)) AquaAqua



Cloud Optical Thickness UncertaintiesCloud Optical Thickness Uncertainties
(S. Platnick, R. Pincus, M. D. King et al. (S. Platnick, R. Pincus, M. D. King et al. –– NASA GSFC, NOAA CDC) NASA GSFC, NOAA CDC)

Liquid Water Cloud (Liquid Water Cloud (Collection 5Collection 5))
ΔτΔτcc /  / ττcc (%) (%)

Daily Aggregation (Aqua)Daily Aggregation (Aqua)
((correlation between pixels = 1correlation between pixels = 1))

Monthly Aggregation (Aqua)Monthly Aggregation (Aqua)
((daily uncertainties uncorrelateddaily uncertainties uncorrelated))



Cloud Effective Radius UncertaintiesCloud Effective Radius Uncertainties
(S. Platnick, R. Pincus, M. D. King et al. (S. Platnick, R. Pincus, M. D. King et al. –– NASA GSFC, NOAA CDC) NASA GSFC, NOAA CDC)

Liquid Water Cloud (Liquid Water Cloud (Collection 5Collection 5))
ΔΔrree / r / ree (%) (%)

Daily Aggregation (Aqua)Daily Aggregation (Aqua)
((correlation between pixels = 1correlation between pixels = 1))

Monthly Aggregation (Aqua)Monthly Aggregation (Aqua)
((daily uncertainties uncorrelateddaily uncertainties uncorrelated))



Multilayer Cloud FlagMultilayer Cloud Flag
(S. Platnick, M. D. King et al. (S. Platnick, M. D. King et al. –– NASA GSFC) NASA GSFC)

April 2005 (April 2005 (Collection 5Collection 5))
AquaAqua



California / California Current RegimeCalifornia / California Current Regime
Monthly Joint Histogram Counts of Liquid Water Clouds over OceanMonthly Joint Histogram Counts of Liquid Water Clouds over Ocean

32°-40°N, 117°-125°W32°-40°N, 117°-125°W
June 2003June 2003

Terra/MODIS Terra/MODIS (AM Overpass)(AM Overpass) Aqua/MODIS Aqua/MODIS (PM Overpass)(PM Overpass)
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Monthly Mean Aerosol Optical PropertiesMonthly Mean Aerosol Optical Properties
(L. A. Remer, Y. J. Kaufman, and D. Tanr(L. A. Remer, Y. J. Kaufman, and D. Tanréé et al.  et al. –– GSFC,  GSFC, UnivUniv. Lille). Lille)

April 2005 (April 2005 (Collection 5Collection 5))
AquaAqua



Zonal Mean Aerosol Optical ThicknessZonal Mean Aerosol Optical Thickness
(L. A. Remer, Y. J. Kaufman, and D. Tanr(L. A. Remer, Y. J. Kaufman, and D. Tanréé et al.  et al. –– GSFC,  GSFC, UnivUniv. Lille). Lille)

April 2005 (April 2005 (Collection 5Collection 5)) AquaAqua



 Utilize solar reflectance at Utilize solar reflectance at λλ = 412, 490, = 412, 490,
and 670 nm to retrieve aerosol opticaland 670 nm to retrieve aerosol optical
thickness (thickness (ττaa) and single scattering albedo) and single scattering albedo
((ωωoo))

 Less sensitive to aerosol height, comparedLess sensitive to aerosol height, compared
to UV methodsto UV methods

 Works well on retrieving aerosol propertiesWorks well on retrieving aerosol properties
over various types of  surfaces, includingover various types of  surfaces, including
very bright desertvery bright desert

Deep Blue Algorithm for SeaWiFS & MODISDeep Blue Algorithm for SeaWiFS & MODIS
(N. C. Hsu, S. C. Tsay, M. D. King, and J. R. Herman (N. C. Hsu, S. C. Tsay, M. D. King, and J. R. Herman –– NASA GSFC) NASA GSFC)

Hsu et al. (2004)Hsu et al. (2004)



Aerosol Optical Thickness of Dust plumes in AfricaAerosol Optical Thickness of Dust plumes in Africa
(N. C. Hsu, S. C. Tsay, M. D. King, and J. R. Herman (N. C. Hsu, S. C. Tsay, M. D. King, and J. R. Herman –– NASA GSFC) NASA GSFC)

Hsu et al. (2004)Hsu et al. (2004)

SeaWiFSSeaWiFS

CloudCloud
CloudCloud



Aerosol Optical Thickness of Dust plumes in AsiaAerosol Optical Thickness of Dust plumes in Asia
(N. C. Hsu, S. C. Tsay, M. D. King, and J. R. Herman (N. C. Hsu, S. C. Tsay, M. D. King, and J. R. Herman –– NASA GSFC) NASA GSFC)

Hsu et al. (2006)Hsu et al. (2006)



MODIS Deep Blue Algorithm over the Middle EastMODIS Deep Blue Algorithm over the Middle East
(N. C. Hsu , S. C. Tsay, M. D. King (N. C. Hsu , S. C. Tsay, M. D. King –– NASA GSFC) NASA GSFC)

August 7, 2005August 7, 2005

Aerosol Optical ThicknessAerosol Optical Thickness

Persian GulfPersian Gulf

True Color Composite (0.65, 0.56, 0.47)True Color Composite (0.65, 0.56, 0.47)

Aerosol Optical ThicknessAerosol Optical Thickness
1.51.5 2.02.00.50.5 2.52.51.01.00.00.0

IraqIraq

Saudi ArabiaSaudi Arabia

IranIran

SyriaSyria



MODIS Precipitable Water Product (MODIS Precipitable Water Product (MOD05/MYD05MOD05/MYD05))
(B. C. Gao, W. P. Menzel, S. W. Seemann - NRL, Univ. Wisconsin)(B. C. Gao, W. P. Menzel, S. W. Seemann - NRL, Univ. Wisconsin)

 Near-infrared water vaporNear-infrared water vapor
–– Uses Uses 5 spectral bands5 spectral bands located in and around the 0.94 µm water vapor band located in and around the 0.94 µm water vapor band
–– Retrievals of PW over land and over the ocean with sunglint during the daytimeRetrievals of PW over land and over the ocean with sunglint during the daytime
–– Accuracy of about 7% as compared to ground-based microwave radiometersAccuracy of about 7% as compared to ground-based microwave radiometers

 Thermal infrared water vaporThermal infrared water vapor
–– Uses Uses 12 spectral bands12 spectral bands ranging from 4.47-14.24 µm ranging from 4.47-14.24 µm
–– Algorithm consists of a statistical regression that simultaneously retrievesAlgorithm consists of a statistical regression that simultaneously retrieves

atmospheric profiles of temperature, water vapor, and ozoneatmospheric profiles of temperature, water vapor, and ozone
–– For dry atmospheres, MODIS underestimates the total PW, whereas for moistFor dry atmospheres, MODIS underestimates the total PW, whereas for moist

atmospheres MODIS overestimates PWatmospheres MODIS overestimates PW
 rms rms between MODIS and ground-based microwave radiometers is 2.49 mmbetween MODIS and ground-based microwave radiometers is 2.49 mm
 bias between MODIS and ground-based microwave radiometers is bias between MODIS and ground-based microwave radiometers is ––0.04 mm0.04 mm



Monthly Mean Precipitable WaterMonthly Mean Precipitable Water
(B. C. Gao, S. W. Seemann, J. Li, W. P. Menzel (B. C. Gao, S. W. Seemann, J. Li, W. P. Menzel –– NRL,  NRL, UnivUniv. Wisconsin). Wisconsin)

April 2005 (April 2005 (Collection 5Collection 5))
AquaAqua



MODIS Atmospheric Profiles Product (MODIS Atmospheric Profiles Product (MOD07/MYD07MOD07/MYD07))
(W. P. Menzel, J. Li, S. W. Seemann - NOAA, (W. P. Menzel, J. Li, S. W. Seemann - NOAA, UnivUniv. Wisconsin). Wisconsin)

 Uses Uses 12 spectral bands12 spectral bands ranging from 4.47-14.24 µm ranging from 4.47-14.24 µm
–– Statistical retrievals of atmospheric temperature, moisture layers, totalStatistical retrievals of atmospheric temperature, moisture layers, total

precipitable water, total ozone content, and stability indicesprecipitable water, total ozone content, and stability indices
 15,704 profiles used in15,704 profiles used in  ‘‘trainingtraining’’ dataset dataset

–– Clear sky retrievals are done over land and ocean for both day and nightClear sky retrievals are done over land and ocean for both day and night
 Surface emissivity based on UW-Madison global gridded IR emissivity datasetSurface emissivity based on UW-Madison global gridded IR emissivity dataset

at 8 wavelengths (at 8 wavelengths (cimsscimss..ssecssec..wiscwisc..edu/iremisedu/iremis))
 20% of the radiances measured within a 5 x 5 field of view area20% of the radiances measured within a 5 x 5 field of view area

(approximately 5 km) are cloud-free(approximately 5 km) are cloud-free
–– Radiative transfer computations are performed over the MODIS bandpassRadiative transfer computations are performed over the MODIS bandpass

characteristics where the model has 101 pressure-level vertical coordinatescharacteristics where the model has 101 pressure-level vertical coordinates
 atmospheric profile information is saved at only 20 levelsatmospheric profile information is saved at only 20 levels
 total precipitable water is computed by integrating over the retrieved profilestotal precipitable water is computed by integrating over the retrieved profiles

with 101 levelswith 101 levels



September 4, 2002September 4, 2002
((Collection 4Collection 4))

Aqua/MODIS Precipitable Water (Aqua/MODIS Precipitable Water (MOD05/MYD05MOD05/MYD05))
(S. W. Seemann, J. Li, W. P. Menzel (S. W. Seemann, J. Li, W. P. Menzel ––  UnivUniv. Wisconsin, NOAA). Wisconsin, NOAA)
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September 4, 2002 September 4, 2002 ((Collection 4Collection 4))

Aqua/MODIS Profiles of Atmospheric TemperatureAqua/MODIS Profiles of Atmospheric Temperature
and Water Vapor Mixing Ratioand Water Vapor Mixing Ratio
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Monthly Mean Water VaporMonthly Mean Water Vapor
(S. W. Seemann, J. Li, W. P. Menzel (S. W. Seemann, J. Li, W. P. Menzel ––  UnivUniv. Wisconsin, NOAA). Wisconsin, NOAA)

April 2005 (April 2005 (Collection 5Collection 5))
AquaAqua



MODIS Level-3 Monthly Global Browse ImagesMODIS Level-3 Monthly Global Browse Images

modis-atmos.gsfc.nasa.govmodis-atmos.gsfc.nasa.gov

 Aerosol Land & OceanAerosol Land & Ocean
 Aerosol LandAerosol Land  OnlyOnly
 Aerosol Ocean OnlyAerosol Ocean Only
 Water VaporWater Vapor
 Cirrus DetectionCirrus Detection
 Cloud Top PropertiesCloud Top Properties
 Cloud Optical PropertiesCloud Optical Properties
 Atmospheric ProfileAtmospheric Profile



Processing and Availability CalendarProcessing and Availability Calendar

Collection 005Collection 005
ProcessingProcessing

PGE VersionPGE Version

5.
2.

1
5.

2.
1

5.3.35.3.3



Summary and ResourcesSummary and Resources
 Terra and AquaTerra and Aqua

–– MODIS atmosphere products (descriptions, level-1b and level-3 browse imagery,MODIS atmosphere products (descriptions, level-1b and level-3 browse imagery,
documentation, contact information, tools for working with and ordering datadocumentation, contact information, tools for working with and ordering data……))
 modis-atmosmodis-atmos.gsfc.nasa..gsfc.nasa.govgov

»» MODIS online visualization and analysis system (Giovanni)MODIS online visualization and analysis system (Giovanni)
»» MODIS surface albedo, ecosystem, and NDVI filled-in global data setsMODIS surface albedo, ecosystem, and NDVI filled-in global data sets

–– Collection 5Collection 5 enhancements and reprocessing enhancements and reprocessing
 Atmosphere reprocessing of Aqua Atmosphere reprocessing of Aqua began on April 1, 2006began on April 1, 2006 (January 2005 to (January 2005 to

present, then back to beginning of Aqua around July 4, 2002) and is present, then back to beginning of Aqua around July 4, 2002) and is nownow
completecomplete

 Atmosphere reprocessing of Atmosphere reprocessing of Terra Terra began on July 18, 2006began on July 18, 2006 (January 2005 to (January 2005 to
present, then back to beginning of Terra around February 24, 2000) and ispresent, then back to beginning of Terra around February 24, 2000) and is
now in now in September 2000September 2000

 Aqua and Terra forward stream near real-timeAqua and Terra forward stream near real-time
 Data available for browse (level-1 and atmosphere level-2 and level-3) andData available for browse (level-1 and atmosphere level-2 and level-3) and

ordering at Level 1 and Atmosphere Archive and Distribution System (ordering at Level 1 and Atmosphere Archive and Distribution System (LAADSLAADS))
»» ladswebladsweb..nascomnascom.nasa..nasa.govgov


